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Introduction
There is evidence to suggest that the incidence of colorectal
cancer in Malaysia is increasing; recent data collected by a local
cancer registry in Malaysia demonstrated that colorectal carci-
noma is the third most common malignancy, with an inci-
dence of 22.5 per 100,000 of the population.1 Measures to
reduce morbidity and mortality associated with this malig-
nancy are being implemented primarily through the increas-
ing utilization of endoscopic evaluation of the lower
gastrointestinal tract. With increasing public awareness of
colorectal pathology, greater demand for gastrointestinal en-
doscopy is expected.
Over-utilization of colonoscopy as a basic investigative
tool is a cause for concern. There is a lack of systematic reviews
published on the practice of colonoscopy locally in terms of
appropriateness by indication. Accordingly, little has been
published on the yield of colonoscopy, particularly of the
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intended finding or exclusion of neoplasia, and the relation-
ship between appropriateness and degree of success at detect-
ing significant lesions. An unnecessary colonoscopy is poten-
tially hazardous, with an associated risk of perforation, which
although low,2 suggests that referrals for colonoscopy should
not be taken lightly. An audit of colonoscopy services is,
therefore, important to ensure proper patient selection based
on appropriate indications.
There is a lack of open access service for endoscopic evalu-
ation of the gastrointestinal tract in Malaysia. This holds true
for colonoscopy services in Hospital Kuala Lumpur, which is
a tertiary referral centre. Colonoscopy procedures are gener-
ally listed electively with prior vetting by either the surgical or
medical gastroenterology units. This study was undertaken
based on the hypothesis that colonoscopy services are over-
utilized, with a high degree of inappropriately indicated
colonoscopies performed.
The objectives of this study were to determine the degree of
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The aim of this study was to determine the appropriateness of colonoscopy in relation to its diagnostic yield, with
reference to the guidelines set by the American Society of Gastrointestinal Endoscopy (ASGE). A prospective 90-
day audit was performed at Hospital Kuala Lumpur, which is a tertiary referral centre in Malaysia, to examine the
appropriateness of colonoscopy by indication. During that time, 257 colonoscopies were performed in 244
patients. The predominant indications for colonoscopy were altered bowel habit (37%) and rectal bleeding (18%).
Of the 257 colonoscopies, 216 (84%) were judged to be appropriate by ASGE guidelines. Only 43% of all
colonoscopies had positive findings. Positive findings were found in 93% of cases judged appropriate compared
with only 7% found in cases deemed inappropriate. There were statistically significant relationships between
appropriateness and overall positive yield and between appropriateness and neoplastic findings (p < 0.05).
Colonoscopy performed for appropriate indications yield more significant findings, thus, we advocate the use of
accepted guidelines to maintain or improve the standard of colonoscopy services. [Asian J Surg 2004;27(1):26–31]
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appropriateness of colonoscopy by indication based on ac-
cepted published guidelines, the overall yield of colonoscopy,
and the relationship between positive findings of colonoscopy
and appropriateness.
Patients and methods
A prospective, consecutive, 90-day audit was carried out on all
patients who were 15 years old or above who had colonoscopies
performed at Hospital Kuala Lumpur from June to September
2001. Data were collected using a structured proforma data
collection form and comprised demographic data, admission
status, indications for colonoscopy, grade of referring doctor
and endoscopist, quality of bowel preparation, success at
completion of colonoscopy, colonoscopic findings, and im-
mediate patient outcome. Information regarding grade of
referring doctor was obtained from either the case notes (based
on the most senior grade of doctor advising for colonoscopy
from clinic or ward) or based on the grade of the doctor named
in the standard colonoscopy report if the former was
unavailable, or by other means. Every effort was made to
identify the grade of the vetting physician, which was possible
in all cases.
To avoid potential bias, doctors involved in endoscopy
either on the wards or in the outpatient clinics were unaware
that the study was being conducted. The senior authors (MFJ,
YAG) were not involved in assigning their own patients for
colonoscopy. Information regarding indication for
colonoscopy was obtained from the case notes and confirmed
from patients before the procedure. All relevant symptoms
were recorded. The predominant or primary symptom or sign
was then taken as the chief indication for colonoscopy. Data
gathering and, subsequently, the appropriateness of the indi-
cation for colonoscopy was predetermined and recorded on
the structured proforma checklist by an independent observer
(MEAH) before each colonoscopy. The information pertain-
ing to colonoscopic findings was obtained from the standard
colonoscopy report completed by the endoscopists immedi-
ately after the procedure.
The appropriateness of the indications was based on guide-
lines published by the American Society of Gastrointestinal
Endoscopy (ASGE).3 These guidelines are consensus-based
and were formulated by a panel of leading American
endoscopists with support from several influential related
medical organizations. These guidelines were designed for the
sake of safer service provision and to avoid haphazard endo-
scopic examination of the lower gastrointestinal tract. The
indications for colonoscopy listed by the ASGE include
“generally indicated” and “may be indicated” categories of
procedures, both of which were considered as appropriate
indications.
Data were entered prospectively for cross tabulation and
frequency distribution of demographic factors and of
colonoscopic yield. The non-parametric Chi-squared test was
used to analyse differences in proportions, with p < 0.05 taken
as the level of statistical significance. Selected comparative
subset analyses were also performed to assess significant dif-
ferences between appropriateness of indication and neoplastic
yield. The statistical programme SPSS version 10.1 (SPSS Inc,
Chicago, IL, USA) was used for data computation.
Results
There were 257 colonoscopies performed in 244 patients, with
13 patients requiring a repeat procedure due to poor bowel
preparation. Among the 244 patients, 208 (85%) had never had
a previous colonoscopy performed. None of the colonoscopies
were deemed emergency procedures even though 7% (19/257)
were classified as “semi-emergency”, but performed within
working hours.
The gender distribution was fairly equal. Patients’ mean
age was 56 years (range, 16–90 years). The vast majority (91%,
223/244) of patients were over the age of 40, with the 60- to 70-
year-old age group comprising almost one third of patients. Of
the colonoscopies, 64% (165/257) were performed on
outpatients. The mean age of patients admitted for inpatient
colonoscopy (n = 92) was higher at 64 years. The Chinese (43%)
formed the largest ethnic group followed by the Malays (32%)
and Indians (21%).
The primary symptoms as indications for colonoscopy are
listed in Table 1. The remainder included patients with symp-
toms of unexplained passage of black tarry stool despite nor-
mal upper gastrointestinal endoscopy, screening of asympto-
matic patients with strong family histories of colorectal cancer,
metastatic adenocarcinoma with occult primary tumour, pal-
pable rectal mass, abdominal mass, abdominal distension,
tenesmus, constitutional symptoms, and following discovery
of upper gastrointestinal polyps.
Using the ASGE guidelines, 84% (216/257) of all
colonoscopies were judged to be appropriate. Colonoscopies
performed with inappropriate indications (n = 41) were mainly
for inappropriately timed postoperative surveillance for
metachronous tumour (i.e. listed too early), advanced adeno-
carcinoma with distant metastases, anaemia with either a
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known cause or non-iron deficient in nature, and non-specific
abdominal pain (Table 2). There was a difference in the pattern
of inappropriate indications between outpatient and inpa-
tient colonoscopies. Among the majority of inappropriately
indicated inpatient colonoscopies, the inpatients were either
symptomatic or had worrying signs, yet proved difficult to
categorize definitively by ASGE guidelines. These could have
been considered to be relative indications. This group con-
sisted of eight inpatients: two with disseminated cancer of an
unknown primary tumour, two were chronic renal failure
patients with anaemia but also constitutional symptoms, two
patients presented with abdominal mass and abdominal pain,
respectively, and two were subjected to annual colonoscopy
surveillance. A non-obstructing but frankly malignant lesion
found in a 69-year-old patient with disseminated carcinoma,
and an innocuous rectal polyp in a patient on annual surveil-
lance were the only positive findings. In contrast, 60% (n = 14)
of inappropriately indicated outpatient colonoscopies were
comprised of inappropriately timed surveillance.
Eighty two percent (211/257) of all colonoscopies were
complete with recorded annotation of the caecum being
reached. Either consultant grade or senior registrars from
both the medical and surgical fraternities performed all the
colonoscopies. The main reasons given for failure of comple-
tion of attempted colonoscopy were poor bowel preparation
(46%) and malignant luminal obstruction (20%). A third of
incompletely performed colonoscopies (6% of all colono-
scopies) were attributed specifically to technical difficulties.
Medical officers made the most referrals (59%), followed by
consultants (25%) and senior registrars (16%). Consultants
made slightly fewer inappropriate referrals (12.5%) compared
to senior registrars (17%) or medical officers (17%), but this did
not reach statistical significance (p > 0.05).
Only 43% (111/257) of all colonoscopies showed mucosal
or intraluminal abnormalities. Of these, 60% (67/111) were
neoplastic. Nineteen cases appeared visually malignant. The
rest were mainly made up of either diverticulosis (21%) or
inflammatory colorectal lesions (6%) (Figure).
Haemorrhoids were observed in 19 cases but not classified
as positive findings per se. The other findings included non-
specific lesions and abnormal macular mucosal or vascular
markings, rectal ulcers and foreign bodies. An angiodysplastic
lesion was reported in one case.
All malignant-looking lesions were recorded to have had
biopsies taken. There were three cases of small rectal polyps
found during surveillance which were not clearly recorded as
either being typical of adenomatous polyps or having been
biopsied.
Of the positive findings, 93% (103/111) were found in
appropriately indicated colonoscopies and 7% (8/111) were
found in inappropriately indicated colonoscopies. The Chi-
squared test confirmed a statistically significant difference
(p < 0.05) between appropriate and inappropriate indications
for colonoscopy and positive yield (Table 3). With regard to the
neoplastic findings subset, a similar proportional difference
was also seen: 94% (63/67) of neoplasms were found in appro-
priately indicated colonoscopies, while only 6% (4/67) were
found in inappropriately indicated colonoscopies. There was
a statistically significant difference between appropriate and
inappropriate indications for colonoscopy and neoplastic find-
ings (Table 4).
Table 1. Main indications for colonoscopy (n = 257)
Indication No. of colonoscopies (%)
Unexplained diarrhoea/constipation 94 (37)
Rectal bleeding 47 (18)
Surveillance for neoplasia 36 (14)
Anaemia 21 (8)
Abdominal pain 13 (5)
Others 46 (18)
Table 2. Percentage of inappropriate colonoscopies and associ-
ated indications
Indication Inappropriate colonoscopies, %
Surveillance for neoplasia 40
Abdominal pain 15
Metastatic adenocarcinoma 17
Anaemia 15
Others 13
Figure. Distribution of positive findings on colonoscopy.
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Almost two thirds (62%; 69/111) of all positive findings
correlated with appropriate indications. This was most signifi-
cant with inflammatory colorectal conditions and their clini-
cal presentation (all cases). Sixty percent of neoplasia (40/67)
and 65% (15/23) of diverticulosis correlated well with patients’
chief symptoms or primary indications. Incidentally, just over
half of the diverticulosis diagnosed (52%; 12/23) were right-
sided diverticular disease.
Very few of the colonoscopies performed for inappropriate
indications produced findings that accounted for patients’
symptoms. Of the eight inpatients with positive findings on
inappropriately indicated colonoscopies, one patient with dis-
seminated cancer had frank carcinoma. Another three pa-
tients had incidental small innocuous adenomas unlikely to
be related to their clinical presentation, and of these, one
patient had a tiny rectal polyp found at annual colonoscopy.
Of the remaining four patients, two had findings of diverticu-
losis and two had non-specific lesions that appeared incidental.
No patient developed any immediate adverse effect follow-
ing colonoscopy. There were no recorded major complications
especially in the form of colonic perforation. Only six outpa-
tients were advised to stay in the hospital overnight following
snaring of sizeable polyps.
Discussion
Colonoscopy is the gold standard investigation for diseases of
the colon and rectum, particularly pertaining to colorectal
neoplasia.4 It enables complete visualization of colorectal
mucosa to allow for a sophisticated definitive visual and
histological diagnosis. It allows for biopsies of mucosal abnor-
malities for tissue analysis and provides a facility for photo-
graphy and/or video recording. Specifically, neoplastic lesions
and inflammatory conditions may be observed and their nature
and distribution elucidated, not just for initial confirmatory
detection but also for follow-up surveillance.4,5
A concurrent intraluminal therapeutic modality is also
feasible in certain cases, such as in the snaring of adenomatous
polyps and photocoagulation of angiodysplasia, giving
colonoscopy much versatility as a procedure. It is suggested
that the statistical decline in the incidence of colorectal cancer
in the United States from 1985 to 1997 may be due to ardent
screening and timely removal of early benign polyps, prevent-
ing their progression to frank cancer.6
Nevertheless, colonoscopy has its drawbacks despite these
obvious advantages.7 It is invasive, occasionally lengthy in
terms of the duration of the procedure, dependent on the
quality of bowel preparation, and may cause considerable
discomfort to patients, with some sedation and analgesia
required in most cases. It has a small but appreciable risk of
potentially harmful complications, especially bleeding and
perforation. It is expensive in terms of capital outlay and
maintenance. Being a highly technical procedure, colonoscopy
also requires trained and skilful endoscopists and support
staff for it to be safe and reliable.
Considerable investment in health care resources is re-
quired to reduce the morbidity and mortality associated with
colorectal cancer. It is imperative that the available hospital-
based services for the detection, surveillance and treatment of
this disease is cost effective and does not overburden the
health care system in place through unnecessary or over-
investigative procedures. It is with this in mind that
colonoscopy falls under scrutiny.
This study has made several useful insights into the
colonoscopy service provided at this tertiary referral centre.
The majority of colonoscopies performed were appropriate. It
is possible that the percentage of appropriate colonoscopies is
slightly higher than what has been presented in this study;
some of the colonoscopies deemed inappropriate may have
appeared to be perfectly reasonable, especially when facing
symptomatic or obviously emaciated or cachexic patients.
Doctors frequently face this dilemma with such patients, and
endoscopic evaluation of the gastrointestinal tract can be
considered as an important component in the algorithmic
workup.
Guidelines are not necessarily exhaustively complete and
Table 3. Relationship between appropriateness of colonoscopy
and diagnostic yield
Diagnostic yield
Appropriateness
Positive Negative
Indicated 103 113
Not indicated 118 133
χ2 = 8.6; degrees of freedom = 1; p < 0.05.
Table 4. Relationship between appropriateness of colonoscopy
and neoplastic yield
Neoplastic yield
Appropriateness
Positive Negative
Indicated 63 153
Not indicated 14 137
χ2 = 6.9; degrees of freedom = 1; p < 0.05.
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inclusive of all reasonable indications. The colonoscopy guide-
lines in place are designed by those with experience to cover
most indications and to minimize the error of prescribing a
most useful yet potentially harmful and invasive investigation
for trivial abdominal symptoms and signs. They have been
formulated with the knowledge of the natural history of, and
the rate of progression and statistical likelihood of the devel-
opment of new lesions in colorectal neoplasia. They are meant
to usher junior staff into a more systematic, thoughtful, and
more independent management and decision-making process,
with the aim of leading to a safer and more efficient service.
The number of colonoscopies performed over the 3-month
period approximate to an annual turnover of about 1,000
patients. The vast majority of patients who underwent
colonoscopy were first-timers; two-thirds were outpatients,
with only a small percentage returning for surveillance. There
was a higher proportion of Chinese patients compared to the
other ethnicities in this study, which is in keeping with local
and national epidemiological data on colorectal cancer inci-
dence and prevalence.1
The practice of colonoscopy in this tertiary referral centre
may be deemed fairly successful, with only 6% of cases thwarted
by technical handling difficulties. A little under half of all cases
produced any relevant yield, with neoplasia found in a quarter
of all cases. The incidence of haemorrhoids (n = 19) in this
study is lower than expected. It is probably under-diagnosed
for a given set of mainly middle-aged adults. This low figure is
likely due to under-reporting. This is supported by the finding
that over two thirds (68%; 13/19) of the haemorrhoids in this
study were diagnosed in patients whose chief symptom was
rectal bleeding and who otherwise had normal full
colonoscopies.
Although these proportions appear small, with seemingly
high negative colonoscopy rates, they are similar if not better
than many published figures, further consolidating the high
percentage of appropriately indicated colonoscopies.8–10 One
caveat, however, of any direct comparison is the open access
system in these studies and bypassing the filtration process
normally performed by hospital-based specialist gastro-
enterological physicians and surgeons. It also suggests a higher
diagnosis or incidence of functional or irritable bowel disease
usually associated with Caucasians. Many patients with seem-
ingly typical symptoms turned out to be bereft of any mucosal
pathology.
Despite the threefold increase in the yield of neoplastic
findings among colonoscopies deemed appropriate by ASGE
guidelines, it is interesting to note that 10% (4/41) of inappro-
priately referred colonoscopies revealed neoplasia. This war-
rants further explanation. One patient with positive findings
was a 69-year-old gentleman who presented with cerebral
metastases. Pre-colonoscopy cranial and abdominal computed
tomography (CT) showed evidence of disseminated disease.
Colonoscopy revealed the presence of a non-obstructing but
frankly malignant carcinoma in the ascending colon. Another
patient had an annual surveillance where an adenomatous
polyp was found and duly removed. Although this 10% figure
may appear to be relatively high, one must bear in mind that
this included two patients likely to harbour such lesions.
Nevertheless, it suggests that perhaps a few of the indications
considered inappropriate may not have been so or could be
considered as relative indications.
This calls into question the comprehensiveness of the
guidelines set by ASGE. These guidelines may not be perfect
and there is ongoing debate, with no international consensus,
regarding many symptoms and signs omitted, such as consti-
pation of recent onset, abdominal mass of uncertain origin,
and unexplained serious constitutional symptoms, which are
clinical features of considerable concern.8 Nonetheless, we
found the ASGE guidelines to be influential in confirming a
significant proportion of inappropriately indicated
colonoscopies performed and providing evidence of its over-
utilization.
There was no difference in terms of the grade of referring
doctors requesting colonoscopies for inappropriate
indications. The similar proportions of inappropriate refer-
rals from doctors irrespective of their seniority suggests one of
two possibilities: most, if not all, referrals require the vetting of
or are done upon the instruction of a senior doctor; or there is
an established hospital protocol, whether unconsciously rea-
lized or by design, implying a good general awareness of
important and suspicious colorectal symptoms which may
require colonoscopy.
The ASGE guidelines for colonoscopy appeared to be ac-
ceptable and reliable in this study. The percentage of
conformation, based on appropriateness, found here is similar
if not better than that published elsewhere.9,10 Perhaps the
most telling aspects of all are the sheer discrepancies of the
figures between appropriately indicated and inappropriately
indicated colonoscopies culminating in statistically signifi-
cant relationships between appropriateness and positive find-
ings and between appropriateness and neoplastic findings.
These data suggest that the ASGE guidelines possess a check-
list of discerning quality that renders it suitable for use in
clinical practice.
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Conclusion
Colonoscopy performed for appropriate indications, based on
established guidelines such as the ASGE recommendations,
yields more significant findings, particularly of neoplasia. The
use of guidelines may guard against over-utilization of
colonoscopy services to improve health care standards. Never-
theless, guidelines are not absolutely comprehensive and should
continue to evolve with consideration also given to a few
suspicious symptoms. There should be a continual prospec-
tive audit, which can also be used as a vehicle for epidemiologi-
cal studies and future controlled trials on aspects of
colonoscopy. Evaluating appropriateness and diagnostic yield
is also critical in assessing the costs and benefits of colonoscopy.
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